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INTRODUCTION
The purpose of this r600¢t is to indicate ths principal
available sources of fluorocarbon 01ls and to summarize thblr

veneral properties.,

No pure fluorocarbons (i.e. singlse compounds) are aveil-
able within the oil range in anpreciable quantity. However, nli-
tures of Tluorocarbons of various boiling point ranges cre aveil-
cble from thin oils to grecses and waxes. In gadlthﬂ to these
oils intendecd to contaln only carbon and” fluor1ne, ohlorofluoro
olls cnd greascs arc ovo 1l;bly.

tain chlorine cre

The fluorocarbon oils which do not cont®
being produccd by two DTlnClle procodures which crc iadicated cs
the liguid phgub ond vopor phosce methods (SAM, Hopkins, DuPont).
Ta coch cosce o petroleum freoction is fluorln“tud to very nccr
complection. Since crocking ond reorrongement reoctions occur,
particulcrly in the vao por phase method with high boiling mgtvrl“ls,
the corbon structurcs of the fluoroccrbons obtoincd oro “not
identicel with thosc of the food vils.
the cbove olls is C-2144.,
Tluoroccrbon oils cantircly froc of hydrogon hove boen
rcpored cxperimentolly by ths.golg morization of perfluoro olefins
Thosc motoricls cre not belng nanufacturcd ot proscnt

SA) .
but proccsscs for thoir production cre availcblo,
with thoe goawrnl composition (Cn¢501)

Chlorofluoro oils with ‘
rizetion of CaF-Cl {Sill, Hooker

RUZS SR 8y

buing produccd by polymc
Tiicsc polymer oils prosumcdly hove uur“lhﬂt chein structurcs “nd
~nd VOoDPOr Prossurcs

The Army codc for

3T -~

oro
cero cveileoble in o widoer ronge of viscositics
then the fluorocorbon oils without un;OTlﬂv. Th,rv ore now avail-
cblc by-product light oil md zrcasc froctions. Ths Aimy code
for spceificrtion polymor vacuum pump oil 1s MFL.
~lso booen produccd cxperimentally
in the liguid

4 chlorofluoro oil hn
by fluorincting o chlorincted crometic hydrocarbo

phcosc (DuPont). :
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PROPERTIES OF FLUCROC.RBON OILS

C-2144 (Fluorinntcd hydrocarbon oils)

Hrdrogen Contont

Liquid phasc C~2144 - cbout 1 H to 10 7
Veosor phosc C-2144 - rbout 1 H to 75 F

The cbove volucs cre opnroximots ond subjcet to unknown
cxperimontal crror, but probobly ore Of the right order of mogni-
tude. Ls may be cxpected from the methods of manufacture diffcrent
scmplos moy very widely in hydrogen content,

I gonernl it is cosior to completoly fluorincte the
lowcr molccular weight oil froctions. Purificotion ie clso pos-
siblc for low molcculor weight fluorocrrbons.

Vopor Pressurc

) Spscif%cation 0il cs monufactured hos o vopor
prcssurc of‘}-B X 107Y mm, H: ot 80°Ce :i2st samples run closc to
the meximum value. Tio boiling point r~ngc or vapor phasc oil
wes initielly 147-201°C ot 10mm. No dcta is avoilable ot Sild on
liquid phosc oil but it iz probably o somowhat wider boiling
renge product. lost C-2144 is boing vroduccd by tho liquid phese
mcethod ot oroscat.

Viscosity

Speeification oil hrg - viscosity of j>25 CePo 0t
2109F. IV is o stiff liquid coninining somo crystallinc ohosc ot
room tempercturc with ~ wvory hizh viscosity inmdox.  Veocuum pumps
using this oil hnve to bo wormed for storting. '

~agy

P.G. Stubility

~il gpecification oils must not reducs P.3. -t
1000C sufficicntly to give a 0.3% weight residuc in 3 hrs. cs dow
termined by titroting tho reduccd T ~nd c.leulcting as TF,. Oils
c¢ontaining considerable hydrogen mey voass this tost. Thofh hes
boen no indication thot purc {cll C-F) soturated fluorocarbons
recect ot o measurable rote with P.G. =t 80°C. Uifortunatocly the
obscrved chemiccl stabilitics of fluorocorbon oils heve varicd
bececause of - the usc of incompletoly fluorinated motoricls.




Poge : &

C=:l, SQ}I’iC;l: 51.{—102
?ile Incex & leo-4
Dcte : 1/5/45

Tocox of Rofroction

7-lucs £rom 1.32 to 1.35 ot 55% arc usucl for
specification oil

Dengiby
soor-ximctely 2.0 2% 25°C {-r spccificaticy

Moloculer Wolght

Specific tion oll hos n nVOTASC molceular wc1;1t
of prroximrtvly 950. Iintoricl with o molcculor wolght of abos
1200 is n~t fluid ot room tomperaturc. it should bc bornc in
nind thot the physical propsrtles s woricus overnge nolcculear
weignt products will vory with structurc tnd mol iccular weight
distrivuticn.

-

VMFL  (Polymer chlor:flusro 2il)
Hydrogen Sontont

Probably about 1H t) lOO meximum £or oils proprred ot
CHlumbic. Thers is 1ittle 4ir qvl&cnco £~ the ~bove value
put the moth-d f proporntlon, 3hb hish »rdor -f stobility of
MFL t:ogucous clcohslic hydr. lysis od axidizing cgents supports
such o ¢~mclusi-n. Tho chlorine ~ntont ~f thosc ~ils is approxie
motoly 30%.

Voo Prossurs

Specific titrm il 8° .; r viscosity
oletisnship cs cmpor.d With U-Dles sroaits tho ﬁrO“'"“tlﬁn ~f
l;m Vep 3T pressurc Milg.  Lu Poirly f1luic ~m temporaturc
with o vepor progsurc I T nicr o .6 80 gariaa o5 near

the limit .

Viscog ity

A, ~o monufocturcd hns o ”iQCﬂsit" frm cbout 19
th 20 c.p. ot 210F, ol is camsiicrably more flull ot roon ton-
por~turc thon C-2144 T c~nporable vigeodsity “t 210 T, Lﬂw vig-
croitr oils boiling abave 200°¢ nro ~nvoiloble nwi as by-pr ~aucts.

UJsucl ~racr f 0.1% o 0,05% for 3 hr. test ¢
100°C. 0ils may bc proporcd wiich "~ pt rocct ncasurcbly.
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N
Indcx o>f Rofrocti™n N

. .
Volucs of 1.39 to™1.42 rt 25° crc usucl o
spceification nil. :

.Donsitz
approxicmtely 1.95 at 257C £or specif ication oil,

M2lcculor Weight

Mcthods n~rec ~vailablc far the precporation of
proactically any desired molcculer woight meotericl. Speocificotion
71l probably averages obout 850 to 900 in molcculer weight,




